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(54) MICROWAVE DIELECTRIC HEATING DEVICE 

(57)Abstract 

PURPOSE: To prevent foaming of coating material at the wire coating process by cooling the 
material such as wire to be heated right after microwave-pressurizing under the pressurized 
condition. 

CONSTITUTION: Pressurized gas is charged into pressure charging pipe 30 from pressurized 
gas flow-in pipe 33 and exhaust from exhausted pipe 34. Cooling water W flows into the flow-in 
pipe 35 which is connected with the exhaust pipe 36. The wire to be heated for insulation 
process is inserted into the heating part 20 through packings 37, 37' and heat-processed at the 
heating device 20 by microwave conveyed by the coaxial line 26. Since the wire is cooled in 
cooling water W in the pressurized pipe right after the insulating coating is completed and pulled 
out of the pressurized pipe, there should be no foaming in the insulating coating. 
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(12) JAPANESE UNEXAMINED PATENT PUBLICATION (A) 

(11) PUBLICATION NO. S50-91791 
(43) Publication Date : July 22, 1975 

(21) Application Serial No. S48-141891 

(22) Filing Date : December 20, 1973 

(71) Applicant : SUMITOMO ELECTRIC INDUSTRIES, LTD. 

(72) Inventor : TSUJII(it#) 

(54) Title of the Invention : METHOD FOR THERMALLY 
CROSS-LINKING COATED WIRE OR CABLE AND APPARATUS 
FOR THERMALLY CROSS-LINKING COATED WIRE OR CABLE 

An apparatus 1 for thermally cross-linking a coated wire or 
cable comprises a microwave dielectric heating unit 2, an infrared 
radiation heating unit 3 and a cooling means 4. The cooling means 4 
cools a coating of the coated wire or cable heated by the microwave 
dielectric heating unit 2 and the infrared radiation heating unit 3. 
The microwave dielectric heating unit 2, the infrared radiation 
heating unit 3 and the cooling means 4 are tandemly arranged in a 
cylindrical pressurized vessel 10. The coated wire or cable passes 
through the pressurized vessel 10 via two openings 11, 11a which are 
formed at upper and lower ends of the pressurized vessel 10. The 
microwave dielectric heating unit 2 includes therein a heating unit 
20 which is connected to a microwave generator via electric supply 
lines 24, 24'. The infrared radiation heating unit 3 includes therein 
electric heaters 30, 31 which are heated to generate infrared 
radiation. The generated infrared radiation heats the coating from 
outside coated wire or cable. Inert gas such as nitrogen gas (N2) is 
supplied into the infrared radiation heating unit 3 via a port 15. 
The supplied inert gas is then discharged from the microwave 
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dielectric heating unit 2 via a port 15a. Thus, the microwave 
dielectric heating unit 2 and the infrared radiation heating unit 3 are 
filled with the inert gas. The cooling means 4 includes therein 
cooling water 41 which is supplied into the pressurized vessel 10 via 
a port 14 and discharged from the pressurized vessel 10 via a port 
14a. 

The coated wire or cable 6 is introduced into the pressurized 
vessel 10 via the opening 11. Then, the coated wire or cable 6 passes 
through the heating unit 20, between the electric heaters 30, 31 and 
through the cooling water 41. Finally, the coated wire or cable 6 is 
discharged from the pressurized vessel 10 via the opening 11a. 
When the coated wire or cable 6 passes through the heating unit 20, 
the coating is heated from inside the coated wire or cable 6 by 
microwave energy supplied from the microwave generator via the 
electric supply lines 24, 24. When the coated wire or cable 6 passes 
between the electric heaters 30, 31, the coating is heated from 
outside the coated wire or cable 6 by the infrared radiation generated 
by the electric heaters 30, 31. When the coated wire or cable 6 
reaches the cooling water 41, the heated coating has uniform 
temperature to develop a cross link reaction. When the coated wire 
or cable 6 passes through the cooling water 41, the heated coating 
cools down. 
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(12) JAPANESE UNEXAMINED PATENT PUBLICATION (A) 

(11) PUBLICATION NO. S50-55943 
(43) Publication Date : May 16, 1975 

(21) Application Serial No. S48-105879 

(22) Filing Date : September 21, 1973 

(71) Applicant : SUMITOMO ELECTRIC INDUSTRIES, LTD. 

(72) Inventor : SHIBANO (£KF> 

(54) Title of the Invention : HEATING UNIT FOR MICROWAVE 
DIELECTRIC HEATING APPARATUS 

A heating unit 10 comprises an outer cylinder 11, an inner 
cylinder 12, a shorting annular plate 13 and a power feeding line 14. 
The outer cylinder 11 has a high electric conductivity. The inner 
cylinder 12 has a high electric conductivity and a length of 
quarter-wavelength. The inner cylinder 12 is coaxially inserted into 
the outer cylinder 11. The inner cylinder 12 is connected to the 
outer cylinder 11 via the shorting annular plate 13 at one end thereof. 
The shorting annular plate 13 has a high electric conductivity. The 
power feeding line 14 transmits microwave energy from a microwave 
generator to the heating unit 10. An outer conductor 15 of the 
power feeding line 14 is connected to the outer cylinder 11. An inner 
conductor 16 of the power feeding line 14 is connected to the inner 
cylinder 12. A wire or cable 1 having a conductor 2 and a cover 3 is 
inserted into the outer cylinder 11 and the inner cylinder 12. When 
the power feeding line 14 transmits the microwave energy from the 
microwave generator to the heating unit 10, the cover 3 of the wire or 
cable 1 surrounded by the outer cylinder 11 is heated (see FIG.l). 
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(12) JAPANESE UNEXAMINED PATENT PUBLICATION (A) 

(11) PUBLICATION NO. S49-42761 
(43) Publication Date : April 22, 1974 

(21) Application Serial No. S47-87256 

(22) Filing Date : August 31, 1972 

(71) Applicant : SUMITOMO ELECTRIC INDUSTRIES, LTD. 

(72) Inventor : SHIBANO TSUJII (it#) 

(54) Title of the Invention : HEATING APPARATUS FOR COVERED 
WIRE 

In a heating apparatus for a covered wire, a covered wire 1 
inserted into a first choke circuit 2, a first coupler 3, a coaxial load 
circuit 4, a second coupler 5 and a second choke circuit 6 in this order. 
The first coupler 3 is connected to a microwave generator 7 via a 
coaxial transmission line 8. As shown in FIG.l, on the coaxial 
transmission line 8, a circulator 9, a directional character coupler 10, 
an adjustment circuit 19 and a pressure packing mechanism 20 are 
disposed. The second coupler 5 is connected to the directional 
character coupler 10 via a coaxial transmission line 8. On the 
coaxial transmission line 8, an adjustment circuit 19 and a pressure 
packing mechanism 20 are disposed. The first coupler 3 and the 
second coupler 5 are connected to the coaxial load circuit 4. An 
outer conductor of each coaxial transmission line 8 is connected to an 
outer cylinder of the coaxial transmission line 8. An inner 
conductor of each coaxial transmission line 8 is connected to an inner 
cylinder of the coaxial transmission line 8. 

Microwave energy generated in the microwave generator 7 is 
transmitted to the first coupler 3 via the directional character 
coupler 10, the adjustment circuit 19 and the pressure packing 
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mechanism 20. A cover of a wire inserted into the inner cylinder of 
the coaxial load circuit 4 is heated by the transmitted microwave 
energy. Remaining microwave energy not used to heat the cover of 
the wire or cable is transmitted to the directional character coupler 
10 via the pressure packing mechanism 20 and the adjustment circuit 
19. The first choke circuit 2 and the second choke circuit 6 prevent 
the microwave energy from leaking outside. 
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